At the end of the growth spurt, the 'average' non-athletic European woman of 20-30 years of age has a skeleton of 3.4kg dry weight, 4.0-4.5 litres of blood, with 50% of body-weight as water and 28-32% body fat. The corresponding values for men are 5.0kg of skeleton dry weight, 5.0-6.0 litres of blood, 60% water and 18-23% body fat. The average female competitor may carry approximately twice as much fat as her male counterpart, relative to her own body-weight. From a coaching viewpoint, increased body fat in women acts as a weight handicap, imposing greater inertia on limb segments which probably have less muscle to overcome it.
Body size and body composition/body fat The body sizes of boys and girls are approximately identical until the age of 9-10 years. At this point, the earlier adolescent growth spurt of girls causes them to forge ahead, with most of the boys catching up by the age of 13, when their growth begins to take them beyond the girls by a factor of 8-10% in most size dimensions. Differences in the relative width of shoulders, thorax and hips result in a lower centre of gravity in women, with possible implications for a better sense of balance.
During the time of the growth spurt, boys show a ten-fold increase in the anabolic hormones, important for muscle development, while in girls these increases are considerably less. During this time, bone and muscle is more susceptible to damage, both by heavy loading in terms of force, and by too many repetitions of the same movement pattern.
At the end of the growth spurt, the 'average' non-athletic European woman of 20-30 years of age has a skeleton of 3.4kg dry weight, 4.0-4.5 litres of blood, with 50% of body-weight as water and 28-32% body fat. The corresponding values for men are 5.0kg of skeleton dry weight, 5.0-6.0 litres of blood, 60% water and 18-23% body fat. The average female competitor may carry approximately twice as much fat as her male counterpart, relative to her own body-weight. From a coaching viewpoint, increased body fat in women acts as a weight handicap, imposing greater inertia on limb segments which probably have less muscle to overcome it.
Many sportswomen have body fat in the range of 11-16%. Attempts to reduce the amount of fat in women further may lead to two medical complications which coaches have to bear in mind: sports amenorrhoea and anorexia nervosa. Sports amenorrhoea, or absence of periods, is associated with low levels of the female hormone oestrogen, and is related to bone calcium losses. The calcium loss may cause osteoporosis, or bone mineral loss, which increases the likelihood of stress fractures.
Whether sports amenorrhoea only results from increased training or a combination of factors, including psychological stresses, is not yet clear. However, strenuous physical efforts made by women may cause increases in beta-endorphins, and the other hormones (melatonin, prolactin and ACTH) which are associated with delays in sexual maturation and impairment of the reproductive cycle in animal experimental work.
Aerobic fitness
A popular exercise laboratory test is the monitoring of aerobic fitness by maximal oxygen intake tests. However, sporting success in elite endurance female competitors does not depend only on aerobic parameters. Aspects related to mechanical efficiency due to female anatomical characteristics (e.g. broader hips, bent arms) are also important.
By the end of a maximal aerobic (endurance) test, the minute ventilation (the volume of air in litres breathed in and out per minute) may increase 10-15-fold for both men and women. We have recently measured maximal minute ventilation values of above 240 and 170 litres min-in elite male and female rowers respectively. There is little difference between the two sexes in maximal breathing frequen 
Conclusion
Ward and Whipp4 plotted the decade-by-decade improvement in the mean running velocity for both men and women for all events between 200 m and the marathon. It was found that the improvement rate for women is more than double that for men, reflecting both the increased numbers of women coming into sport and the proportionately greater increases in their training.
